Introduction
Weight is a key factor in the design of materials for protection against impact for moving objectsvehicles, civil or military aircraft and personnel of security and defence corps. Hence the interest in developing lightweight armour, which made great headway with the introduction of ceramic/metal armour at the end of the '60s that was 60% lighter than the steel armours then in use [1] .
This type of protection is composed of a tile of ceramic material, which receives the impact, and a metallic backplate. The two components are normally joined by a thin layer of adhesive ( Figure 1 ). The very hard ceramic material serves to erode the head of the projectile, while the metal plate withstands the fragments of the ceramic and absorbs the kinetic energy of the projectile in its penetration. The protection can be used alone to arrest the projectile, or it can serve as an additional protection over a backing armour. A simulation model has been developed by the authors for the design of armour with the above characteristics for protection against small-and medium-caliber projectiles. [2] ; Den Reijer in 1991 [3] ), but all have shortcomings that limit their usefulness as design tools. While most projectiles have conical or pointed heads, and their impact on the armour is at a more or less oblique angle, these models take into account only cylindrical projectiles and normal impact. In addition, the results are no longer valid for impact energies above 10,000 joules-medium-caliber projectiles-as shown in Figure 2 . And calibration is required to adjust the parameters defining the resistance behaviour of the ceramic material. In a recent symposium, Walker et al. [4] 
